Rehabilitation professionals increasingly understand that psychological issue is an important key to achieve rehabilitation goals. Previous studies proved that body image has significant relationship with amputation rehabilitation, however, measurements on body image are not well stated. The aim of this study is to develop a Chinese version of Amputee Body Image Scale (CABIS). In this study, linguistic validity, content validity, test-retest reliability and construct-validity were examined. The 20 items CABIS showed with clear presentation and good content understandability. Expert panel agreed that CABIS covered major constructs in body image for patients after amputation. Moreover, test-retest reliability was found to be good (α= .857, p< .01). A three-factor structure can be extracted from factor analysis. These three factors were personal factor, social factor and functional factor. Furthermore, the internal consistency of the three individual factors and the overall CABIS were .852, .826, .636, and .694 respectively. The moderate internal consistency further confirmed that the items within each factor of the CABIS measure the same construct. Some psychometric properties of CABIS were collected. Further research on criterion-related validity and improvement on factor stability are recommended. Lai FH et al. 3 3 factor structure was shown to have optimal eigenvalue, % of variance and cumulative % Bartlett's test of sphericity: 925.18 (p=.000). Kaiser-Meyer-Olkin Measure of Sampling Adequacy: .735. Extraction method: Principal component analysis.
Introduction
Amputation of a limb may be needed to treat critical ischemia, severe tissue damage due to a trauma, or a life-threatening condition of a limb. Although amputation can be beneficial from a medical point of view, the loss of limb may have a considerable impact on patients' health-related quality of life as shown by Van der Schans et al. (2002) . As shown by the work of Lerner, Esterhai and Polomano (1993) stated that patients after amputation were "mentally scarred", but it was also reported that these subjects showed only limited restrictions in lifestyle and activity. Smith, Horn and Malchow (1995) investigated a group of unilateral below knee amputees, and found that health-related quality of life in amputees was lower than in age-matched controls for the domains "physical function", "role limitation due to physical problems", and "pain".
Body Image can be defined as the picture that one has in his mind about the appearance (e.g. size and shape) of his body, and the attitude that he forms towards these characteristics of his body. There are two components of body image: the perceptual part (how one sees his own body), and the attitudinal part (how one feels about his perceived bodily appearance) as studied by Drench (1994) . A negative body image can be in the form of mild feelings of unattractiveness to extreme obsession with physical appearance that impairs normal functioning as discussed by Rosen, R e i t e r a n d O r o s a n ( 1 9 9 5 ) . I t i s a l s o understandable that body image involves perception, feelings, emotions and physical sensation about one's own body, which were summarized by Parker (1975) , Price (1990) , Van Deusen (1997) , Salter (1988) , Miller (1991) , Moore & Malone (1989) . Moreover, body image is not static, but ever changing; and is sensitive to changes in mood, environment and life experience as shown by the research works of Schontz (1990), Breakey (1997) , Flannery & Faria (1999) , Watanabe, McCluskie and Hakin (1999) , Livneh, Antonak & Gerhart (1990) . An important factor in the rehabilitation of amputees that is often overlooked is the individuals' responses to amputation, including the change in body image of amputee patients and the extent to which these changes influence functional outcomes. Assisting amputee to be successfully integrated into community necessitates that body image disturbances associated with amputation be addressed in rehabilitation as summarized by previous research works of Newell (1991) , Schultz, Williamson & Bridges (1991) , Breakey (1997) , Mitchell (1997) , Crum et al. (1993) , The Global Lower Extremity Amputation Study Group (1999) , and Whyte & Niven (2001) .
Conventionally, amputation rehabilitation service is mainly physically oriented, as physical a s s e s s m e n t a n d A D L t r a i n i n g s a r e k e y components of most programs. Though in recent years, more and more psychological elements are incorporated in the program, i.e. counseling and assessment on psychological readiness of both patients and care-givers, however, the ratio is still comparatively lower than physical elements. In a recent study on effectiveness of a body image on amputation rehabilitation, Hanspal (1998) found that assessment on perceived body image is an essential component for amputation rehabilitation program planning and evaluation.
A valid body image measuring instrument is essential for amputation rehabilitation services. The development and validation of a socioculturally appropriate Chinese Amputee Body Image Scale (CABIS) as shown in Fig. 2 can contribute to enhancement of the existing service standard.
Amputee body image scale
The Amputee Body Image Scale (ABIS) as shown in Fig. 1 , is comprised of 20 items. The ABIS assesses how an amputee perceives and feels about his or her body experience as research works by Breakey (1997) . Subjects have to indicate responses to the questions. This scale produces scores that range from 20-100, with high scores indicating high body image disturbance. Three questions (question 3, 12 and 16) are reversescored. This type of measurement scale is considered most appropriate to assess the kind of domain-specific concept of self as mentioned by Maurer & Pierce (1998) .
C o n s t r u c t v a l i d i t y w a s s t u d i e d b y investigating the correlation of the ABIS with other well-known personality scales in the original study. The ABIS showed statistically significant correlation with Index of Self-Esteem (ISE) (r=.56, p<.01); Generalized Contentment Scale (GCS) (r=.64, p<.01); Clinical Anxiety Scale (r=.57, p<.01); Satisfaction with Life Scale (SWLS) (r=-.58, p<.01). The findings supported the interpretation of ABIS as a kind of instrument that measures personal and social related construct.
Methods
The original English version ABIS was translated into Chinese and backwardly translated by two professional translators respectively. Then, a group of Chinese-speaking people of various educational levels, ranging from primary t o ter t i a r y w e r e re c r ui t e d to c o m p let e a questionnaire to assess the linguistic validity of the CABIS. Respondents were required to rate both the degree of "clear presentation" and content "understandability" of the CABIS, which were presented in a 0 to 10 likert scale by the use of a questionnaire. The mean scores of each question were calculated, and 8.0 was selected as the cut-off score of a clear presentation and good content understandability. Comments from respondents were critically reviewed and questions were modified in syntactical or structural aspects.
Then, a group of bilingual expert panels whom should have at least 5 years of working experience in amputation rehabilitation were invited to complete a questionnaire, which aimed at evaluating both face and content validity of the CABIS. The questionnaire was designed to study the adequacy, accuracy and ease of understanding of translation, face and content validity of the The questionnaire is designed to measure how you see and feel about your body image. It is not a test so there are no right or wrong answers. Please answer each item as carefully and as accurately as you can by placing the appropriate number inside each questions as follows. 1 = None of time, 2 = Rarely, 3 = Some of the time, 4 = Most of the time, 5 = All of the time CABIS. This questionnaire will be sent together with a covering letter and both CABIS and ABIS for reference. Panel members were invited to judge whether they agreed the translation of each question was accurate or not, by choosing "Agree" or "Disagree". Qualitative comments for modification of translation were also requested if "Disagree" was rated for that item. The percentage of agreement in each question was calculated, and 85% agree was selected as the cutoff score for accurate translation. Comments from all panels were critically reviewed and descriptive statistics such as percentage of experts' agreement on the accuracy of translation was also analyzed. Basing on the evaluation by the expert panels, professional translators then further modified and finalized the CABIS.
For test-retest reliability, a group of amputated patients would be recruited. Selection criteria should be below-knee amputated patients aged from 18 to 65, and average time after amputation should be within two months, should have no previous major trauma history, and without mental function deficiency. They were asked to complete the CABIS on the day after admission and two days after their admission. Such a short interval can ensure there would be no significant difference in their perceived body image. The reliability of the CABIS is determined by intraclass correlation coefficient (ICC) and analyzed by the model of one way random. Through power analysis and effect size estimation, 50 subjects were required. And for further factor structure estimation, sample size of 50 was marginally satisfactory in factor analysis by principal component analysis for construct validation.
Results

Linguistic validity
Twenty Chinese-speaking respondents completed the linguistic validity questionnaire, which aimed at determining both the degree of clear presentation and content understandability of the CABIS. A stringent mean score of 8.0 was selected as the cut-off score of a clear presentation and good content understandability. The results were summarized in Table 1 , 9 questions in the CABIS (1, 2, 3, 7, 8, 12, 16, 19 and 20) showed with mean score of clear presentation and understandability below the cut-off score, which required refinement to enhance questions' clear presentation and understandability.
After those questions were linguistically refined by the translator, all 7 expert panels (4 were male and 3 were female; including 4 occupational therapists, 2 physiotherapists and 1 nurse working in a rehabilitation hospital) agreed the modification can increase the degree of clarity, comprehensiveness, and comprehensibility of the CABIS. Table 2 showed the level of agreement of the panel members on the translation of items of the CABIS , with ranged from 71.4% to 100%. As 85% agree was selected as the cut-off score for accurate translation, 5 questions (question 7, 9, 12, 16 and 17) with only 71.4% agreement in the CABIS were considered as not accurate enough, and needed to be further modified by professional translator.
Content validity
For content relevancy, CABIS was evaluated to see whether the questions were relevant to body image for patients after amputation. As summarized in Table 3 , results showed that panel members agreed that all items were relevant to the content area. The percentage of agreement ranged from 85.7% to 100%, and the median scores were ranged from 4 to 5 in the items. The 20 items in the CABIS can be regarded as good items. The content representativeness of the CABIS was examined in terms of the 20 items as a whole to the measurement of body image for patients after amputation. The result was summarized in Table  4 . The percentage of agreement was 100% and median score was 4, which indicated all panel members agreed that these 20 items cover the major constructs and could represent a person's perception on body image.
Test-retest reliability
In testing for the test-retest reliability, a group of 50 subjects (40 male and 10 female) were recruited by convenient sampling. Their age ranged from 35-75 (with mean age 62.3). All were below-knee-amputated patients, and the time from amputation to first interview ranged from 1.32 to 1.48 months (with mean 1.42 months). They were asked to complete the CABIS on the day after admission (pre-data) and two days after their admission (post-data), and these pre-and-post CABIS data were collected for reliability testing. Reliability of the CABIS was determined by Intra-Class Correlation coefficient (ICC) and analyzed by the model of one way random. After statistically operation by SPSS 10.0, the test-retest reliability coefficient of CABIS was .857. 
Factor analysis and construct validity
Factor structure of CABIS was examined by factor analysis. The result of the Bartlett's test of sphericity was 925.18 (p< .000), and the value of the Kaiser-Meyer-Olkin Measure of Sampling Adequacy was .735. The Bartlett's test of spherically can be used to test the hypothesis that the correlation matrix is an identity matrix. That is, all diagonal terms are 1 and all off-diagonal terms are 0. The current study obtained a value of 925.18 for the test of sphericity. Since the value is large and the associated significance level of 0.000 is small, it is unlikely that the population correlation matrix is an identity. If the hypothesis that the population correlation matrix is an identity cannot be rejected because the observed significance level is large, one should reconsider the use of the factor model (Norussis (1985) ). The good Kaiser-Meyer-Olkin value obtained and the highly significant level of the test of sphericity, were both very comfortable indications that the given set of data were adequate for factor analysis.
These good values supported further application of factor analysis to explore the latent structure of the CABIS. Principal component analysis method of factor extraction was used in this study. Table 5 reported the statistics of principal component analysis. In the initial analysis, a total of three factors could be extracted with the eigenvalue greater than 1.00. In terms of total variance, the three factors accounted for 60.26% of total variance, which can be considered as a reasonable factor number. Furthermore, the scree plot in Fig. 3 showed that the curve straightened out at the three factors. Therefore, the fitness of three-factor solution could be identified.
In the rotation phase of factor analysis, it aimed at achieving simpler and theoretically more meaningful factor solutions. Oblimin rotation was employed in further investigating the factor loadings. The result was summarized in Table 6 . The three factors were labeled according to the items' nature of construct. Factor 1 was personal factor; factor 2 was social factor; and factor 3 was functional factor. The value of factor loadings was the criteria to group the items in different factors respectively. Personal domain included 9 questions, i.e. question 3,5,6,7,12,16,17,18 and 20 (e. The relationships of these three factors were examined in terms of item description, internal consistency and correlation. Cronbach's alpha was used to measure the internal consistency of the CABIS. In these three factors, the ranges of itemtotal correlation were . 556 to .786, .348 to .653, and .482 to .658 respectively. They indicated a fair relationship of the questions to their respective factors. The internal consistency of the three individual factors and the overall CABIS were found to be .852, .826, .636, and .694 respectively as shown in Table 7 . The moderate internal consistency implied that the questions within each factor and the factors of the CABIS measured the same construct. Pearson correlation coefficients among the three factors were presented. As shown in Table 8 , all factors were found to have good correlation with one another (ranged from r=. 532, p< .000 to r=.652, p<.000). The factor 1 "Personal factor" and factor 2 "Social Domain" had the highest relationship (r= .652, p< .000). The The graph for the scree test is presented in Fig. 3 . The scree diagram of the factors of the CABIS justifies the three-factor solution to the data. 3-factor structure was shown to have optimal eigenvalue as shown in this scree plot. Table 9 , which was good and adequate evidence to substantiate the use of CABIS across different time.
Discussion
In this study, a number of modifications were made to questions in CABIS. The reasons for the necessity in modification of questions could be broadly classified into 5 categories: 1) use of specific terms in body image measures; 2) use of generic terms was difficult in psychosocial measurement of Chinese patients; 3) inaccurate translation from English to Chinese version; 4) sensation structure difference between ABIS and C A B I S ; 5 ) c l a r i f i c a t i o n o f m e a n i n g i n psychosocial construct and 6) grammatical reason in understanding.
When validating the ABIS to CABIS, factor structure between "Personal" and "Social" factors of CABIS might be different from the original study. It was possibly due to cultural difference between Western and Chinese, which created a different point of view on perceived body image.
For example, the importance of social importance would be much more important than personal acceptance, potential overall estimation on the difficulty in social acceptance, personal characteristics such as acceptance in newly acquired body image and believe in fate and natural arrangements are often the Chinese p a t i e n t s ' c o n c e r n r a t h e r t h a n o u t c o m e s . Moreover, Chinese patients showed more concern over the "functional" aspect rather than "personal" importance after amputation was also a major factor for further consideration.
Further validation work was recommended to incorporate more "functional" related questions, to correlate if functional improvement could substantially improve body image and to crossvalidate with other psychosocial instrument or quality of life measures for patients after amputation.
Conclusion
The CABIS was developed to assess a person's perceived body image. The content relevancy and representativeness had been investigated with a high level of agreement. The test-retest reliability was estimated to be good in terms of ICC. The construct validity was analyzed by factor analysis. A three-factor structure was extracted. The factor loading of items was ranged from .395 to .908. The names of three factors were personal factor, social factor and functional factor. A moderate internal consistency was found between items, and the correlations between factors were considerably to be good. A confirmatory factor analysis across different subject groups was recommended in further study to increase the clinical utilities of CABIS. 
